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Major  Differences  in  Japan  Vs.  U.S. 
Approach  to  Applied  Research 


3 

o 


U) 

3 

O 


0) 


(0 

z  g 

O  '4= 

is 

.  o 

CO 

>  S’ 

>ui 

o  CD 
I-  n 

S  c 

gs 
»  (0 
U.  0 

a-  a: 

£t3 

T3 

£  cn 

3  5> 
U-  > 


CO  m 

Is 


O) 

c 


3 

u. 

■o 

c 

CO 

0 

£ 

I- 


■S  s 

0  o 
o  = 

^  c 
<  0 

■g 

0  ;= 
O 


r;  DO  c/) 


0 

tS 

0 

O 

£ 

0 

0 

> 

0 

> 
■  MH 

u. 

o 

0 

0 


O  0 

§■•8 

E  ^ 

C  0 
<  Q- 
1-1  X 

?iu 

0  ^ 

>  2 

^  5 

OC  o 
0 

0  0 
*0  0 

II 


O) 
'  3 

o 

o 


c 

o 

t) 

3 

■o 

o 

£ 

o 

c 

■o 

0 


<? 


0  O 

0  S 

a  “ 


iS  m 


<D  0 


0 

-p, 

cc  ^ 

It  0 


0 


0 


0 

0 

5) 

o 

o 

£ 

O 


O  2  Q 

£  ^  0  a, 

0  O  .2  "O  ’S. 

E  H  -5)  ®  ® 

0^00 
^  z  c  0 

j-  "2  ■£  ^  w 

>  S  ,2  --  H 

oi'-£- 

0  o  SP  o  ^ 

0  U.  .£  ‘w  0 

o  0).<2  3  8 

E  .£  E  o  S 

o  =  o  £  E 

^  0  ^  O  3 
0.  U.  Q.  O  CO 


Insufficient  Data  Published  Intentionally  Due  to  Competition 
Project  Overstated  Conclusion  and  Much  Work  Remains 


Based  on  the  Trip  and  Literature,  How  Does  Each 
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Composite  Focus  by  Institution 
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Environmental  Chamber  for  Structural  Tests. 
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Figure  NAL-1 
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Observed  Largest  Potential  For 
Cost  Savings  Exclusively  Japanese 

•  Maximum  Use  of  Cocure  Through  the  Utilization  of  Complex 
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-  Slow  Prepreg  Winding  of  Thin  Wall  Tubular  at  3  Ft/Hr  (Cured) 

-  Automated  Forming  of  Blade  Stiffeners  From  Tape  Layed 
Broadgoods  (Uncured) 
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COCURED  CANARD  BOX  STRUCTURE 


PROCESS  OF  ii-STRIHCEB 


Projection  of  Japan's  Future  in  Composite 
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CONTINUOUSLY  FORMED  GRAPHITE/EPOXY  COMPOSITE  TUBES 

FOR  LARGE  SPACE  STRUCTURE 
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JAPANESE  POLICY  TO  ENCOURAGE  INTERNATIONAL 
EXCHANGE  OF  TECHNOLOGY 


JAPANESE  INTERNATIONAL  COOPERATION 
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ENGINE  DEVELOPMENT 
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JAPAN  STRONG  IN  INTEGRATION  AND  PRODUCTION 


IMPORTANT  FINDINGS  FROM  JAPAN  VISIT 

(PAGE  1) 
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ASSIDUOUS  EFFORT  TO  PERFECT  FAB  PROCESS 


IMPORTANT  FINDINGS  FROM  JAPAN  VISIT 

(PAGE  2) 

-  PUTTING  MONEY  AND  EFFORT  UP  FRONT  TO 
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Current  and  Year  2000  Projections 
for  the  Manufacture  of  Primary 
Aerospace  Structure 
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North  American  Automotive  Composites  Profile 
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Composites  pre-competitive  RTM,  SRIM  preforms 

Consortium  research  (glass). 
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CHOPPED  FIBER  PROPERTIES 
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Novel  Material  Shield-cuttable  Tunnel-wall  system 

•  Chopped  Fiber 

•  Cabie  type  bar  reinforcement 
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APPLICABILITY  OF  GRID  STRUCTURES 
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SHIMIZU  -  RESEARCH  ACTIVITIES 
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(Results  - 1991-92  sales  of  NEFMAC  were  $2  million) 
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Often  1-5%  of  the  total  budget 


RESEARCH  AND  DEVELOPMENT  OF  GRID-TYPE 
FRP  REINFORCEMENT:  AN  OUTLINE  OF 
COOPERATIVE  RESEARCH  LED  BY  SHIMIZU  CORP. 
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RESEARCH  AND  DEVELOPMENT  OF  GRID-TYPE 
FRP  REINFORCEMENT:  AN  OUTLINE  OF 
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Floor  slabs  were  in  part  reinforced  with  NEFMAC: 
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FABRICATION  METHOD  FOR  CABLES 
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Approval  for  general  use  granted  by  the  Ministry  of 

Construction 
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Advanced  Fabrication  Technology 
Polymer  Composite  Structures 


.  DeVault  February  1 


WORLDWIDE  DEMAND 
FOR  PAN  BASED  CARBON  FIBER 
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Forecasted  in  February  1992  by  TORAY  IND,  Inc. 
(Forecasted  in  February  1992  by  SACMA) 


WORLD  PRODUCTION  CAPACITY  OF  PAN  BASED 
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WORLD  PRODUCTION  CAPACITY  OF  PITCH  BASED 
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6  Year  Program 
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JTEC  Summary:  Manufacturing  Science  and  Basic  Research 

Vistasp  M.  Karbhari 
February  16,  1993 


In  an  effort  to  expand  the  applications  for  polymer  composite  structures,  the  United  States 
government  convened  a  panel  to  evduate  the  status  and  oudook  for  manufacturing  technology  in 
the  U.  S.  and  Japan,  with  an  eye  toward  finding  or  developing  mechanisms  of  cooperation.  A  10- 
person  team  visited  approximately  20  Japanese  organizations  over  a  10-day  period  in  December 
1992.  They  drew  a  number  of  general  conclusions,  the  most  important  of  which  is  that  individual 
organizations  in  both  Japan  and  the  United  States  practice  the  same  basic  manufacturing 
technologies,  but  Japanese  companies  practice  them  with  a  much  greater  respect  for  detail.  The 
U.  S.  focus  tends  to  be  academic  and  fundamental,  while  that  in  Japan  is  applications  driven.  This 
summary  provides  an  overview  of  the  manufacturing  science  area;  a  full  report,  to  be  completed 
later  in  1993,  will  include  detailed  conclusions. 


For  the  purpose  of  this  assessment,  manufacturing  science  is  defined  as  “the  understanding 
of  the  process  by  which  material,  labor,  energy,  and  equipment  are  brought  together  to  produce  a 
product  haying  a  greater  value  than  the  sum  of  Ae  individual  inputs.”  The  manufacturing  science 
of  composites  recognizes  the  coupling  of  the  three  decision  areas  of  materials,  configuration,  and 
processes,  in  Aat  a  choice  of  a  specific  aspect  of  any  of  Aese  classes  necessitates  simultaneous 
choices  m  Ae  oAers  due  to  Aeir  interdependence.  The  simultaneity  of  decisions  necessitates  Ae 
deyeloprnent  of  an  integrated  science  base  for  Ae  manufacturing  of  composites  to  enable 
optirnization  and  development  of  a  system  before  actual  manufacture.  A  Ae  U.  S.  version  of  Ae 
intelligent  inanufacturing  system,  process  understanding  drives  Ae  idea  of  integrated 
manufacturing  established  through  Ae  appropriate  use  of  process  models,  sensors,  and  control 
systems. 

A  an  idealized  Japanese  manufacturing  science  system,  design,  materials,  fabrication,  and 
inspection  are  mtegrated,  but  they  are  built  on  a  foundation  of  ndes,  people,  and  detail  m  contrast 
to  the  tforementioned  foundation  of  models,  sensors,  and  controls  in  Ae  U.  S.  A  contrast  to 
modelmg  efforts  A  Ae  U.  S.,  Japanese  manufaemring  science  expertise  appears  to  reside  m 
experienced  workers  who  understand  Ae  processes  over  long  periods  of  time.  Detailed  process 
knowledge  is  collected  and  used  for  Ae  internal  education  of  employees,  and  materials  and  process 
information  is  handed  down  as  a  series  of  comprehensive  rules  and  guidelines.  As  a  specific 
example,  in  Ae  area  of  quality  control  Ae  Japanese  approach  includes  testing,  statistied  analysis, 
and  Ae  development  of  NDI  techniques,  as  might  be  expected,  but  attention  to  detail  and  human 
factors  are  also  considered. 

Based  on  the  observations  made  during  Ae  panel  members’  visit  to  the  Japanese  facilities, 
Ae  following  keys  to  Aeir  success  in  manufacturing  were  identified: 

•  People  factors,  extensive  testing,  and  attention  to  detail. 

•  Assiduous  effort  to  perfect  fabrication  processes. 

•  Upfront  effort  and  concurrent  engineering  to  prevent  downstream  problems. 

•  Detailed  and  superior  production  area  management. 

•  Long-range  planning  and  inAvidual  honor. 

The  overall  conclusion:  If  a  focus  on  improving  the  things  that  work  and  changing  those 
that  don’t  can  be  brought  to  American  manufacturing,  the  United  States  can  be  Ae  best  But 
change  must  start  at  the  top. 
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JTEC  Summary;  Product  and  Process  Development  Methods 

Vistasp  M.  Karbhari 
February  16,  1993 

In  an  effort  to  expand  the  applications  for  polymer  composite  structures,  the  United  States 
government  convened  a  panel  to  ev^uate  the  status  and  outlook  for  manufacturing  technology  in 
the  U.  S.  and  Japan,  with  an  eye  toward  finding  or  developing  mechanisms  of  cooperation.  A  10- 
person  team  visited  approximately  20  Japanese  organizations  over  a  10-day  period  in  December 
1992.  This  summa^  provides  an  overview  of  product  and  process  development;  a  full  report,  to 
be  completed  later  in  1993,  will  include  detailed  conclusions. 

Because  design  decisions  for  composites  are  coupled — necessitating  simultaneous 
consideration  of  materials,  configuration,  and  process  plan — early  decisions  take  on  increased 
critictdity.  Keys  to  the  development  of  production  systems  include  quality,  cost,  delivery,  and 
flexibility.  In  Japan,  these  goals  are  met  through  functional  integration — multi-functional  teams  are 
used  routinely,  administration  not  only  coordinates  but  also  champions  goals,  the  existing 
knowledge  base  is  given  to  new  team  members,  and  knowledge  is  integrated  by  a  core  group  very 
early  in  Ae  process.  Negative  effects  are  planned  for,  including  such  issues  as  recycling,  styrene 
emissions,  and  fire  resistance.  Long-term  solutions  are  sought  and  multiple  production  methods 
used.  Tremendous  emphasis  is  placed  on  the  human  role  in  production. 

The  Japanese  have  identified  five  emerging  “techno-paradigm”  shifts:  (1)  manufacturing 
companies — ^from  producing  to  thinking  organizations;  (2)  business  dynamics — ^ffom  single  to 
multiple-technology  base  (diversification);  (3)  R&D  activities— from  visible  to  invisible  enemies 
(competition  from  other  industries  rather  than  from  industries  within  the  same  industrial  sector);  (4) 
technology  development — from  a  linear  to  a  demand  articulation  process  (a  focus  on  how  to  put 
existing  technology  to  the  best  possible  use);  and  (5)  technology  diffusion — from  technical  to 
institutional  innovation. 

Manufacturing  21  is  the  first  in  a  set  of  industry-led  five-year  initiatives  aimed  at  charting 
the  future  of  Japanese  manufacturing.  The  university-industry  collaborative  program  focuses  on 
the  competitive  advantages  of  TQM  and  JIT,  global  markets  and  competition,  and  the  need  for  a 
future  agenda  and  vision.  The  objectives  are  to  develop  flexible  manufacturing,  to  make,  human 
resource  management  decentralized  and  interactive,  to  integrate  through  software,  to  develop 
appropriate  materials  and  manufacturing  techniques,  and  to  attract  the  best  and  brightest  youth  into 
manufacturing.  In  the  long  term,  the  international  vision  of  the  Manufacturing  21  initiative  is  to 
search  for  new  markets,  new  partners,  and  increased  collaboration. 

The  team  drew  the  following  overall  conclusions  concerning  product  and  process 
development  in  Japan: 

•  Japanese  product  and  process  development  use  concurrent  engineering  by  definition. 
Japanese  teams  have  developed  the  human  factors  issues  far  beyond  Aose  in  the  West. 

•  Longer  development  lead  times  for  projects  are  allowed  in  Japan  than  in  the  U.  S.,  and 
investigators  are  given  greater  latitude  and  confidence  for  long-term  gains. 

•  Products  are  often  highlighted  through  demonstration  projects. 

•  Materials  development  is  applications  driven. 

•  The  product/process  realization  team  is  committed  at  an  individual  level  to  the  project  and 
works  together  with  full  management  backing. 

The  management  philosophy  of  Nippon  Steel  perhaps  best  sums  up  the  Japanese  approach 
to  manufacturing:  Uke  a  great  river,  flowing  steadily  but  changing  constantly,  the  history  and 
work  of  Nippon  Steel  are  a  matter  of  both  tradition  and  transition. 
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